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The electron transfer (ET) processes in different organic systems are investigated
based on first-principles and quantum dynamics methods in this paper. The
mobilities
of the organic semiconductors are predicted with non-Condon electron transfer
theory
and the time-dependent wavepacket diffusion method.
We firstly overview a theoretical method for the calculations of the non-Condon
ET rate constants. Full quantum expressions of the non-Condon ET rates are
presented with the electronic couplings having exponential, Gaussian and linear
dependences in terms of the nuclear coordinates, respectively. The proposed
formulas
have closed forms in time domain and they thus can be easily applied in multi-
mode
systems. The driving force dependences of the ET rates involving the non-
Condon
effect are calculated with the use of full quantum mechanical formulas. It is found
that these dependences show very different properties from the Marcus one. As
an
example of the applications, the approaches are used to investigate the non-
Condon
effect on the mobility of the organic semiconductor dithiophene-tetrathiafulvalene
(DT-TTF).
We have also theoretically investigated the electron transfer processes of two
pentacenequinone derivative organic semiconductors and calculated their
mobilities.














coupling, have been obtained by employing electronic structure calculation
methods.
The electronic dynamics is further described by the time-dependent wavepacket
diffusion approach. The results show that the perturbation theory can also
correctly
predict the mobilities although the electronic couplings are large enough to make
this
method invalid. In spite of the hopping-type motion of the electron, the mobility
has a
band-like property, which has been explained by the large nuclear tunneling effect
rather than the electronic coherenece.
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